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Abstract . With the society aging and birthrate declining, tissue engineering for irreversible skeletal
damages attracts a great deal of attentions. Although there are several different scaffolds available
for skeletal reconstruction, clinicians are not satisfied with their performance. By focusing on shape
compatibility of the scaffolds, we have successfully controlled 3D shape of the calcium phosphate-based
biomaterials on a millimeter to micrometer scale by inkjet printing and injection molding technologies
and thereby developed new artificial bones. By designing and combining tetrahedron-like macromers
with mutually reactive end groups, we have successfully developed high-strength hydrogels with
extremely homogeneous network structure for artificial cartilage and intervertebral disc. By precisely
controlling 3D shape on various scales, it is possible to dramatically enhance the performance of
biomaterials. Combination of such biomaterials with bioactive factors will provide appropriate treatment
for a large number of patients with skeletal defects.
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